Wistar strain albino rats were exposed to 1% nitrous oxide in air for periods ranging from 1 week to 6 months. Their peripheral blood and bone marrow were examined for evidence of alterations in haemopoiesis. Apart from a transient polycythaemia during the first week no change in haemopoiesis was found.
Following the work of Bruce and his colleagues (1968) , most operating theatre staff and a few dentists are aware of the potential hazards of breathing contaminated operating theatre air. Lassen and colleagues (1956) have shown that leucopenia results if individuals are exposed continuously to high concentrations of nitrous oxide; this has been confirmed in experimental animals (Green and Eastwood, 1963; Green, 1964; Parbrook, 1967) .
Since the use of nitrous oxide-oxygen mixtures as analgesics in dentistry is in vogue currently and since a recent study has confirmed nitrous oxide pollution of dental surgeries (Millard and Corbett, 1974) , the effect of this on the haemopoietic systems of the dentist and his staff is of interest.
This study was undertaken to determine the effects of a nitrous oxide-polluted atmosphere on haemopoiesis in the rat.
METHODS
Male Wistar albino rats, ranging in weight from 160 to 260 g, were used as the experimental animals.
A Perspex chamber was constructed, large enough to house up to 20 rats in four perforated cages ( fig. 1 ). Flowmeters were calibrated to deliver 9.9 h'tre/min of filtered compressed air and 0.1 litre/min of nitrous oxide into the intake of a centrifugal fan. The gases were mixed within the fan and then blown into the chamber and on to a baffle plate which ensured even spread of the gases. The total flow rate of 10 h'tre/min ensured 10 atmospheric changes per hour. The gases were vented through the bottom of the chamber; thus the circuit was non-recirculating. Humidity within the chamber was 50-60% and there was no demonstrable carbon dioxide accumulation.
In order to simulate, for a dentist, a likely exposure time to the polluted atmosphere, the rats were kept in the chamber for 6 h per day (10.00-16.00 h), 5 days per week (Monday-Friday). The positions of the cages in which the rats were housed were changed daily to ensure an even exposure to the gases. The rats were divided into three groups:
(1) Control-litter mates of the experimental animals, killed before, during and after the experiments (13 rats). These animals were exposed to room air during the experiment. (2) Short-term-two rats were killed at weekly intervals over 6 weeks (12 rats). (3) Long-term-three rats were killed at monthly intervals over 6 months (18 rats).
At the various time periods noted above each rat was given i.p. pentobarbitone. As soon as surgical anaesthesia was obtained the thorax was opened to permit blood specimens to be taken by cardiac puncture under direct vision. Bone marrow was examined, and the following investigations were then performed using the techniques of Dacie and Lewis (1970) Specimens of bone marrow were prepared as smears from tibial marrow and histological sections of the lower third of the femur. They were stained with haematoxylin and eosin and the May-GriinwaldGiemsa stains (Dacie and Lewis, 1970) .
Mean values and SD were determined for each of the investigations. Statistical analysis was performed using the analysis of variance.
RESULTS
No animal died during the study and the results obtained in the control rats were similar to the normal values reported by Donaldson (1924) and Creskoff, Fitz-Hugh and Farris (1971) .
Short-term group
Statistically significant results occurred only in certain of the erythrocyte indices. Over the first 6 weeks there was an increase in the packed cell volume (P<0.01) and a decrease in the reticulocyte count (P< 0.001) (table I). Slight increases in haemoglobin and MCHC values were noted also, but these were not statistically significant.
Platelet counts in the nitrous oxide-exposed group of rats tended to remain lower than corresponding values for the control group during this part of the study, while the total leucocyte counts were very variable (table II) . Neither of these indices showed statistically significant differences between the nitrous oxide-exposed and the control rats.
The differential leucocyte counts revealed the following: lymphocytes 71.5-80.0%, neutrophils 11-22%, monocytes 1.5-6.5%, basophils <1% and eosinophils <1%. Neither these nor the absolute values differed from those in the control group.
Smears and sections of bone marrow revealed numerous mast cells and normal numbers and differentiation of red cell, leucocyte and platelet precursors.
Long-term group
There was a significant increase in the reticulocyte count which occurred suddenly at the end of the 5th month (P< 0.01) (table I). All the other investigations including differential cell count and bone marrow, showed results similar to those of the control series.
When both short-term and long-term groups were combined, there were statistically significant variations in the haemoglobin concentration (P<0.01) and packed cell volume (P<0.01). There was thus an initial polycythaemia which was followed by a return of the haemoglobin and haematocrit to values comparable to those of the control rats.
DISCUSSION
The most pertinent observation in this study was that no leucopaenia was evident in rats exposed to nitrous oxide. This is in contrast to the leucopenia reported following exposure to higher concentrations of nitrous oxide (Green and Eastwood, 1963; Green, 1964; Parbrook, 1967) .
Unexpectedly, the only statistically significant variations were found in certain erythrocyte indices. The reason for the transient polycythaemia in the short-term group of rats exposed to nitrous oxide remains obscure, but could be secondary to an induced state of relative hypoxaemia produced by the gas mixture.
The explanation for the sudden increase of circulating reticulocytes at 20 weeks in the rats exposed to nitrous oxide was not apparent from this study and this result may have been spurious. The numerous mast cells seen in the bone marrow are a common finding (Selye, 1965) and cannot be related directly to the present study.
It is felt, too, that the barbiturate used to kill the rats and the acute hypoxia that may result from this played no role in producing any bias or variability of the results.
The present findings thus reveal no apparent health hazard among rats which have inhaled 1% nitrous oxide intermittently for up to 6 months. However, much longer periods of exposure may be needed in order to parallel more closely the human situation, in terms of the productive working life of the average anaesthetist or dentist, before any definite conclusions can be drawn. 
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